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...c  piiiiuiia  iiBda  \  comprises  an  insulating  container 14)  for  conductive  ink  (16)  which  is  expelled  through  a  fine ozzle  (18)  when  a  voltage  pulse  is  applied  between  an lectrode  (56,  57,  40)  and  a  counter-electrode  (22).  Capillary 
assages  (51,  50)  lead  to  the  nozzle  (18)  to  allow  formation  of 
n  ink  meniscus  (23)  right  up  until  exhaustion  of  the  ink.  A 
ent  (69)  keeps  the  pressure  inside  the  container  constant, he  head  (12)  is  snap  fitted  onto  a  carriage  with  a  conductive late  abutted  by  the  counter-electrode  (20)  and  a  spring ontacting  the  external  part  (40)  of  the  electrode.  This  plate nd  spring  are  fed  by  way  of  conductive  elements  sliding long  conductive  carriage  guides. 

@  The  printing  head  (12)  comprises  an  insulating  container (14)  for  conductive  ink  (16)  which  is  expelled  through  a  fine nozzle  (18)  when  a  voltage  pulse  is  applied  between  an electrode  (56,  57,  40)  and  a  counter-electrode  (22).  Capillary 
passages  (51, 50)  lead  to  the  nozzle  (18)  to  allow  formation  of 
an  ink  meniscus  (23)  right  up  until  exhaustion  of  the  ink.  A 
vent  (69)  keeps  the  pressure  inside  the  container  constant. The  head  (12)  is  snap  fitted  onto  a  carriage  with  a  conductive 
plate  abutted  by  the  counter-electrode  (20)  and  a  spring contacting  the  external  part  (40)  of  the  electrode.  This  plate and  spring  are  fed  by  way  of  conductive  elements  sliding along  conductive  carriage  guides. 





The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  ink  j e t   p r i n t i n g   heads  

and  to  t h e  p r i n t e r s   us ing  such  heads.   In  p a r t i c u l a r ,   t h e  

i n v e n t i o n   r e l a t e s   to  an  ink  je t   p r i n t i n g   head  for  a  l i qu id   and 

e l e c t r i c a l l y   conduc t ive   ink,  compr i s ing   an  e l e c t r i c a l l y  

i n s u l a t i n g   c o n t a i n e r   for  the  ' i nk ,   having  a  nozz le   for  t h e  

s e l e c t i v e   d i s c h a r g e   of  p a r t i c l e s   of  ink,  an  e l e c t r o d e   in  c o n t a c t  

with  the  ink  and  a  c o u n t e r - e l e c t r o d e   a d j a c e n t   to  the  nozzle ,   t h e  

d i s c h a r g e   of  ink  being  caused  by  an  e l e c t r i c a l   v o l t a g e   p u l s e  

between  the  c o u n t e r - e l e c t r o d e   and  the  e l e c t r o d e .  

In  the  known  heads  of  the  a b o v e - i n d i c a t e d   type ,   t h e  

c o n t a i n e r   is  connected   by  means  of  c o n d u i t s   to  a  l a r g e r - c a p a c i t y  

tank  which  is  d i sposed   some  d i s t a n c e   from  the  p r i n t i n g   l o c a t i o n .  

In  the  case  of  p r i n t e r s   in  which the  head  is  mounted  on  a  movable 

c a r r i a g e ,   the  tank  is  d i sposed   on  the  f ixed  pa r t   of  the  machine 

and  is  connec ted   to  the  c o n t a i n e r   by  way  of  f l e x i b l e   condui ts   o f  

s u b s t a n t i a l   l e n g t h .   Pump  means  are  r e q u i r e d   for  conveying  t h e  

ink  from  the  tank  to  the  head,  so  tha t   the  p r i n t e r   is  e x p e n s i v e  

to  produce   and  compl i ca t ed   in  o p e r a t i o n .  

The  o b j e c t   of  the  p r e sen t   i n v e n t i o n   is  to  p rov ide   an  ink  

j e t   p r i n t i n g   head  which  does  not  r e q u i r e   a  s e p a r a t e   tank  and  which 

can  e a s i l y   be  r ep l aced   when  the  ink  is  used  u p .  

With  a  view  to  meet ing  t h i s   o b j e c t ,   the  i n v e n t i o n   i s  

c h a r a c t e r i s e d   in  tha t   the  c o n t a i n e r   is  s u b s t a n t i a l l y  c l o s e d   and 

c o m p r i s e s   means  for  p e r m i t t i n g   the  f o r m a t i o n   of  an  ink  m e n i s c u s  

in  the  n o z z l e ,   u n t i l   the  ink  in  the  c o n t a i n e r   is  e x h a u s t e d .  

The  i n v e n t i o n   wi l l   now  be  d e s c r i b e d   in  more  d e t a i l ,   by  way 

of  example,   with  r e f e r e n c e   to  the  accompanying  d r awings ,   in  which:  -  

Fig.  1  is  a  p a r t l y   s e c t i o n a l   plan  view  of  a  p r i n t e r  

i n c o r p o r a t i n g   a  p r i n t i n g   head  embodying  the  i n v e n t i o n ,  

Fig.  2  is  a  view  of  the  p r i n t e r   in  l o n g i t u d i n a l   s e c t i o n  

taken   a long  l ine   I I - I I   in  Fig.  1, 

Fig.  3  is  a  rear  view  of  the  p r i n t e r   taken  along  l i n e  

I I I - I I I   in  Fig.  1, 

Fig.  4  i s   a  view  of  the  p r i n t i n g   head  in  l o n g i t u d i n a l  

s e c t i o n   on  an  en la rged   s c a l e ,  

Fig.  5  is  a  view  in  h o r i z o n t a l   s e c t i o n   of  an  a l t e r n a t i v e  

embodiment  of  the  head  shown  in  Fig.  4,  



Fig.  6  is  a  view  in  h o r i z o n t a l   s e c t i o n   of  a n o t h e r  

a l t e r ' n a t i v e   embodiment  of  the  head  shown  in  Fig.  4,  a n d  

Fig .   7  is  a  d e t a i l   view  of  the  p r i n t i n g   head ,on   an  even  

more  e n l a r g e d   s c a l e .  

R e f e r r i n g   to  Fig.  1,  the  p r i n t e r   has  a  p l a t e n   r o l l e r   10 

around  which  a  shee t   of  paper  11  is  r o l l e d .   The  r o l l e r   10  i s  

c a p a b l e   of  r o t a t i n g   s e l e c t i v e l y   to  permit   the  p r i n t i n g   of  dots  i n  

s u c c e s s i v e   e l e m e n t a r y   l i n e s ,   for  example  for  a l p h a b e t i c   p r i n t i n g   i n  

a  d o t - m a t r i x   f o r m a t .  

The  p r i n t e r   compr i s e s  an  i nk   je t   p r i n t i n g   head  which  i s  

mounted  on  a  c a r r i a g e   13  which  is  movable  t r a n s v e r s e l y   in  a  known 

per  se  m a n n e r .  

The  head  12  e s s e n t i a l l y   comprises   a  c o n t a i n e r   14  o f  

i n s u l a t i n g   m a t e r i a l ,   for  the  ink  16  which  is  e l e c t r i c a l l y  

c o n d u c t i n g .   The  c o n t a i n e r   14  is  c losed   towards  the  r o l l e r   10  by 

a  p l a t e   17  in  which  a  nozz le   18  is  p rov ided ,   for  the  e x p u l s i o n   o f  

p a r t i c l e s   of  ink  16.  The  ink  is  in  e l e c t r i c a l   c o n t a c t   with  an  

i n t e r n a l   e l e c t r o d e   19  which  is  connected  to  the  o u t s i d e   of  t h e  

c o n t a i n e r   1 4 .  

The  p r i n t e r   compr ises   an  e l e c t r i c a l   c o n t r o l   c i r c u i t   21 

w h i c h  i s   o p e r a b l e   to  supply  an  e l e c t r i c a l   v o l t a g e   pu l se   be tween  

the  e l e c t r o d e   19  and  a  c o u n t e r - e l e c t r o d e   22  a d j a c e n t   to  the  n o z z l e  

18.  A  s t a t e   of  e l e c t r i c a l   and  thermal  e x c i t a t i o n   is  then  g e n e r a t e d  

between  the  c o u n t e r - e l e c t r o d e   22  and  the  e l e c t r o d e   19,  at  t h e  

l o c a t i o n   of  the  meniscus  23  which  the  ink  16  forms  in  the  nozzle   18,  

such  as  t o  c a u s e   a  p l u r a l i t y   of  p a r t i c l e s   of  ink  to  be  e x p e l l e d   by 

way  of  the  nozz le   18,  s u b s t a n t i a l l y   in  the  manner  d e s c r i b e d   i n  

our  p u b l i s h e d   B r i t i s h   p a t e n t   a p p l c i a t i o n   GB  2087314  and  o u r  

European  a p p l i c a t i o n   82  303  265.1  ( p u b l i c a t i o n   No.  ) .  

The  c a r r i a g e   13  is  of  e l e c t r i c a l l y   i n s u l a t i n g   p l a s t i c s  

m a t e r i a l   and  is  s u b s t a n t i a l l y   of  a  c r o s s - l i k e   shape,   with  an  

i n t e r n a l l y   hol low  l o n g i t u d i n a l   arm  24  (see  F igure   2),  and  a  

t r a n s v e r s e   arm  26  of  C-shaped  c r o s s - s e c t i o n .   At  the  r e a r ,   t h e  

arm  24  t e r m i n a t e s   in  two  limb  p o r t i o n s   27  embrac ing   a  f i r s t  

t r a n s v e r s e   gu ide   28  for  the  c a r r i a g e   13.  The  two  ends  29  of  t h e  

arm  26  (see  Fig .   1)  a rea  of   a  bulged  c o n f i g u r a t i o n  a n d   house  two 

r o l l e r s   30  which  have  t h e i r   axes  v e r t i c a l   and  which  c o - o p e r a t e  

with  a  second  t r a n s v e r s e   guide  31  for  the  c a r r i a g e   13 .  



Housed  in  the  hollow  po r t i on   of  the  arm  24  (see  Fig.  2) 

is  a  metal  block  32  of  C-shaped  l o n g i t u d i n a l   s e c t i o n .   Mounted 

on  the  block  32  is  a n o t h e r   r o l l e r   33  which  however  is  m e t a l .  

The  r o l l e r   33  is  urged  a g a i n s t   the  guide  31  by  a  c o m p r e s s i o n  

sp r i ng   34 .  

The  c a r r i a g e   13  is  a l so   provided  with  two  r e s i l i e n t   arms 

35  (see  Fig.  3)  which  are  d i r e c t e d   upwardly  and  which  are  each  

p rov ided   with  a  p r o j e c t i o n   36  capable   of  c o - o p e r a t i n g   with  a 

c o r r e s p o n d i n g   sea t   p o r t i o n   37  in  the  side  of  the  c o n t a i n e r   14 

to  f i t   the  head  12  v e r t i c a l l y   on  the  c a r r i a g e   13,  by  a  s n a p - t y p e  

f i t t i n g   a c t i o n .   The  c a r r i a g e   13  also  has  two  r e s i l i e n t   arms 

38  which  have  an  a r c u a t e   p o r t i o n   39  and  which  are  capable   o f  

engaging  a  t ape red   p r o j e c t i o n   por t ion   40  of  the  e l e c t r o d e   19. 

The  two  r e s i l i e n t   arms  38  t h e r e f o r e   urge  the  head  12  t o w a r d s  

the  r o l l e r   10  in to   a  p r e d e t e r m i n e d   p o s i t i o n ,   as  wi l l   be  s e e n  

more  c l e a r l y   h e r e i n a f t e r .   The  two  s ides   of  the  c o n t a i n e r   14  e ach  

have  a  knur led   p o r t i o n   41  to  make  i t   e a s i e r   to  gr ip   i t   in  t h e  

o p e r a t i o n s   of  f i t t i n g   and  removing  the  head  12  to and from  t h e  .  

c a r r i a g e   13.  

A  metal  p l a t e   42  (see  Fig.  2)  is  f ixed  to  the  bo t tom 

s u r f a c e   o f - t h e   l o n g i t u d i n a l   arm  24  of  the  c a r r i a g e   13.  The 

metal   p l a t e   42  t e r m i n a t e s   at  the  f ront   with  a  tongue  p o r t i o n  

43  which  c o n t a c t s   the  c o u n t e r - e l e c t r o d e   22  when  the  head  12  i s  

f i t t e d   onto  the  c a r r i a g e   13  and  de termines   the  a b o v e - m e n t i o n e d  

l o n g i t u d i n a l   p o s i t i o n   t h e r e o f .   At  the  r ea r ,   the  p l a t e   42 

t e r m i n a t e s   with  two  bent  limb  p o r t i o n s   44  (see  Fig.  3)  which 

bear  r e s i l i e n t l y   a g a i n s t   the  guide  28.  

A metal  tongue  p o r t i o n   46  of  bow-l ike  c o n f i g u r a t i o n   i s  

f i t t e d   in to   a  s l o t   or  opening  45  (see  Fig.  2)  in  the  top  w a l l  

p o r t i o n   of  the  arm  24  of  the  c a r r i a g e   13.  The  upper  end  of  t h e  

p o r t i o n   46  is  in   c o n t a c t   with  the  por t ion   40  of  the  e l e c t r o d e   19 

when  the  head  12  is  f i t t e d   on  the  c a r r i a g e   13.  The  two  g u i d e s  

28  and  31  (see  Fig.  1)  are  e l e c t r i c a l l y   connected  to  the  c o n t r o l  

c i r c u i t   21.  T h e r e f o r e ,   on  the  one  hand,  by  means  of  the  g u i d e  

38,  the  p la te   42  and  the  tongue  por t ion   43,  the  c i r c u i t   21  i s  

e l e c t r i c a l l y   connected   to  the  c o u n t e r - e l e c t r o d e   22  of  the  head 

12,  while  on  the  o the r   hand,  by  way  of  the  guide  31,  the  r o l l e r  

33,  the  block  32,  the  s p r i n g   34,  the  bow-l ike  p o r t i o n   46  and  t h e  



p o r t i o n   40,  the  c i r c u i t   is  e l e c t r i c a l l y   connec ted   to  t h e  

e l e c t r o d e   19  of  the  head  12.  

The  c o n t a i n e r   14  of  the  head  12  (see  F igs .   4  and  5)  i s  

oblong  in  a  d i r e c t i o n   p a r a l l e l   to  the  nozzle   18  and  has  a  

c a p a c i t y   of  about   3  cmJ  of  ink  16.  The  c o n t a i n e r   14  compr i se s  

means  for  p e r m i t t i n g   the  fo rmat ion   of  the  meniscus   23  ( s e e  

Fig.  7)  in  the  nozz le   18,  u n t i l   the  ink  16  in  the  c o n t a i n e r   14  i s  

used  up.  In  p a r t i c u l a r ,   such  means  comprise  a  c a p i l l a r y  

passage   between  the  c o n t a i n e r   14  and  the  nozz le   18.  

For  t h a t   purpose ,   the  c o n t a i n e r   14  compr i ses   a  block  47 

(see  Fig.  4)  which  is  formed  in  one  piece  with  the  upper  w a l l  

p o r t i o n   47A  of  the   c o n t a i n e r   14.  The  block  47  i n t e g r a l l y   p r o v i d e s  

a  tube  48  which  is  open  at  both  ends,  with  the  e l e c t r o d e   19 

being  d i sposed   t h e r e i n .   As  shown  in  Fig.  7,  the  block  47  has  

an  end  s u r f a c e   49  which  is  d isposed  p a r a l l e l   to  t h e  p l a t e   17  a t  

a  d i s t a n c e   t h e r e f r o m   which  is  of  the  same  o rder   of  magnitude  a s  

the  t h i c k n e s s   of  the  p l a t e   17,  so  as  to  form  a  space  or  c a v i t y  

50  of  c a p i l l a r y   d e p t h .  

The  t h i c k n e s s   o f  the   p l a t e   17  i s   from  5  to  20  times  t h e  

d i ame te r   of  the  nozz le   18,  which  can  be  from  20  to  100µm.  I n  

p a r t i c u l a r ,   in  the  c o n s t r u c t i o n   shown  in  Fig.  7,  the  diameter   o f  

the  nozz le   18  is  s e l e c t e d   as  30pm,  the  t h i c k n e s s   of  the  p la te   17 

is  0.6  mm,  and  the  depth  of  the  cav i ty   50  is  about  0.3  mm. 

The  c a p i l l a r y   passage  f u r t h e r   compr ises   a  s e m i - a n n u l a r  

c a v i t y   51  which  is  p rovided   between  the  o u t s i d e   s u r f a c e   of  t h e  

end  of  the  tube  48  and  the  i n s ide   su r f ace   of  an  end  edge  p o r t i o n  

52  of  the  c o n t a i n e r   14,  which  serves   to  suppor t   the  p l a t e   17 .  

The  c a v i t y   51  is  a l so   of  a  c a p i l l a r y   t h i c k n e s s   and  forms  a  

communicat ion  between  the  end  of  the  c o n t a i n e r   14  and  the  c a v i t y  

50,  so  t ha t   i t   w i l l   be  seen  that   the  c a p i l l a r y   passage  50  and 

51  forms  a  communica t ion   between  the  end  of  the  c o n t a i n e r   14  and 

the  nozzle   18,  to  permit   the  formation  of  the  meniscus  23,  u n t i l  

the  ink  16  is  used  up .  

Disposed  between  the  tube  48  (see  Fig.  4)  and  the  bo t tom 

wall  of  the  c o n t a i n e r   14  is  a  layer   54  of  spongy  m a t e r i a l .   The 

layer   54  pe rmi t s   the  ink  to  flow  more  g r a d u a l l y   in to   the  c a v i t y  

51  when  the  l eve l   of  the  ink  f a l l s   below  the  tube  48.  T h e r e f o r e ,  

the  time  at  which  the  ink  16  in  the  head  12  is  used  up  is  p r e c e d e d  



by  a  per iod  of  reduced  ink  flow,  during  which  the  p r i n t i n g   p roduced  

is  p a l e r ,   s i g n a l l i n g   to  the  o p e r a t o r   the  need  to  perform  an 

o p e r a t i o n   for  r e p l a c i n g   the  head.  Such  an  e a r l y - w a r n i n g   i n d i c a t i o n  

is  p a r t i c u l a r l y   n e c e s s a r y   in  s i t u a t i o n s   where  the  p r i n t e r   i s  

par t   of  an  au toma t i c   p r i n t i n g   a p p a r a t u s   or  a  p e r i p h e r a l   uni t   o f  

a  system  for  p r o c e s s i n g   or  t r a n s m i t t i n g   data,   t e x t s   or  images  t o  

be  p r i n t e d .  

In  order  to  ensu re   e l e c t r i c a l   con tac t   between  the  ink  16 

and  the  e l e c t r o d e   19,  the  e l e c t r o d e   19  comprises   a  rod  56  which  

is  housed  in  the  tube  48  and  which  extends  in to   c o n t a c t   with  t h e  

p l a t e   17.  A  rear   plug  p o r t i o n   57  of  the  rod  56  forms  a  s e a l e d  

c l o s u r e   in  the  rear   wall  58  of  the  c o n t a i n e r   14  and  t e r m i n a t e s  

in  the  e x t e r n a l   t a p e r e d   p r o j e c t i o n   po r t ion   40. 

In  accordance   with  an  a l t e r n a t i v e   embodiment  of  t h e  

e l e c t r o d e   19,  the  e l e c t r o d e   comprises   a  compress ion  sp r ing   59 

(see  Fig.  5)  which  is  d i sposed   between  the  p l a t e   17  and  the  p l u g  

p o r t i o n   57  which  forms  the  sea led   c losure   at  the  r ea r   wall  58  o f  

the  c o n t a i n e r .   In  t h i s   case,   a  rod  61  of  l i m i t e d   l eng th   s e r v e s  

as  a  guide  for  the  s p r i n g   59.  It  wi l l   be  c l e a r l y   a p p r e c i a t e d  

tha t   the  spr ing   59  e n s u r e s   con t ac t   along  the  p l a t e   17  with  t h e  

ink  16  u n t i l   the  l a s t   f i lm  t h e r e o f ,   which  r i s e s   by  a  c a p i l l a r y  

a c t i o n   in  the  passage  5 0 - 5 1 .  

The  p la te   17  which  c l o s e s   the  c o n t a i n e r   14  comprises   an  

alumina  p l a t e   on  which  the  c o u n t e r - e l e c t r o d e   22  is  formed  by  a 

sc reen   p r i n t i n g   method.  In  p a r t i c u l a r ,   the  c o u n t e r - e l e c t r o d e  

22  compr ises   a  l aye r   of  conduc t ing   metal  62  (see  Fig.  7),  which  

is  about  80pm  in  t h i c k n e s s   and  which  is  f u r t h e r   t h i ckened   by 

e l e c t r o l y t i c   d e p o s i t i o n   u n t i l   i t   is  150pm  t h i c k n e s s   in  a  c i r c u l a r  

reg ion   63  which  is  c o n c e n t r i c   with  the  nozzle  18,  and  in  a  r e g i o n  

64  f o r c o n t a c t   with  the  tongue  po r t ion   43  (see  Fig.  2).  A  l a y e r  

66  of  high  mel t ing   po in t   g l a s s ,   which  is  50µm  in  t h i c k n e s s ,   i s  

then  formed  over  the  l aye r   62,  to  p ro tec t   the  e l e c t r o d e   22  from 

e r o s i o n ,   while  l e a v i n g   exposed  the  region  64  for  con t ac t   with  t h e  

tongue  po r t ion   43.  F i n a l l y ,   the  p la te   17,  t o g e t h e r   with  the  two 

l a y e r s   62  and  66,  is  p i e r c e d   with  a  l a se r   beam  a c t i n g   from  t h e  

side  oppos i t e   to  the  l a y e r s   62  and  66,  to  form  the  nozzle  18  which 

is  about  30um  in  d i a m e t e r ,   with  a  p rede te rmined   t ape r   towards  i t s  

o r i f i c e .  



The  t o t a l   l eng th   of  the  nozzle  18  is  t h e r e f o r e   a b o u t  

0.8  mm,  of  which  an  i n t e r m e d i a t e   po r t ion   is  formed  by  the  t h i c k -  

ness  of  the  r eg ion   63  of  conduc t ing   m a t e r i a l .  

Since  the  meniscus  23  tends  to  form  towards  the  o u t s i d e  

edge  of  the  nozz le   18,  the  c o u n t e r - e l e c t r o d e   22  is  normally  a l s o  

in  c o n t a c t   with  the  ink  16  and  is  covered  by  a  th in   l ayer   of  i n k .  

When  the  v o l t a g e   pu lse   between  the  e l e c t r o d e   19  and  the  c o u n t e r -  

e l e c t r o d e   22  is  p roduced ,   a  c u r r e n t   is  genera ted   in  the  ink  i n  

the  nozz le   18,  such  as  to  suddenly  heat   and  vapor ize   a  p o r t i o n  

of  ink  16  which  is  c o n c e n t r a t e d   towards  the  s m a l l e r - d i a m e t e r  

region  of  the  nozz le   and  is  thus  ad j acen t   the  o r i f i c e   t h e r e o f ,  

l i m i t i n g   the  f o rma t ion   of  bubbles  in  the  c o n t a i n e r   14.  The 

a b o v e - d e s c r i b e d   v a p o r i z a t i o n   e f f e c t   thus  gene ra t e s   a  c o n d i t i o n  

of  a g i t a t i o n   such  as  to  expel  the  l aye r   at  high  speed,  t h u s  

p r i n t i n g   a  dot  on  the  paper  11  (see  Figs .   1  and  2 ) .  

In  o rder   to  ensure   that   the  p r e s su re   wi thin   the  c o n t a i n e r  

14  does  not  vary  because   of  the  tendency  to  form  bubbles   and  t h u s  

in  dependence  on  the  f requency  of  d i s cha rge   of  p a r t i c l e s   of  i n k ,  

thereby  c a u s i n g   v a r i a t i o n s   in  the  p o s i t i o n   of  the  meniscus  23 ,  

the  upper  wall   47A  (Figs .   1  and  4)  of  the  c o n t a i n e r   14  i s  

provided  with  two  vent   holes   69  which  are  less   than  1  mm  i n  

d i ame te r ,   being  for   example  0.9  mm  in  d iameter .   N o r m a l l y ,  

because  of  i t s   v i s c o s i t y ,   the  ink  16  does  not  escape  from  t h e  

holes  69.  However,  whenever  the  i n t e r n a l   p ressure   i n c r e a s e s ,  

i t   might  occur  t h a t   p a r t i c l e s   of  ink  escape  to  the  e x t e r i o r .  

In  order   to  ca tch   any  such  p a r t i c l e s ,   a  b e l l - s h a p e d   p o r t i o n   71 

(Figs.   2  and  4)  is  d i sposed   over  the  holes   69  6n  the  wall  47A, 

wi th in   which  p o r t i o n   p a r t i c l e s   of  ink  can  be  t rapped .   The 

bel l   p o r t i o n   71  is  in  turn   provided  with  a  hole  72  to  ensure  t h a t  

the  p r e s s u r e   in  the  be l l   po r t ion   71  and  thus  in  the  c o n t a i n e r   14 

is  ambient  p r e s s u r e .  

The  hole  72  could  pos s ib ly   be  formed,  in  any  known 

manner,  only  when  the  head  12  is  mounted  on  the  c a r r i a g e   13.  

For  example,  the  b e l l   po r t i on   71  could  be  formed  with  a  r e d u c e d -  

t h i c k n e s s   reg ion   73  which  can  be  p ierced   with  a  pin.  The  h o l e -  

forming  o p e r a t i o n   could  a lso   take  place  a u t o m a t i c a l l y ,   when  t h e  

head  12  is  removed  from  i t s   p a c k a g i n g .  



The  f o r e g o i n g   d e s c r i p t i o n   c l e a r l y   shows  the  a d v a n t a g e  

of  having  an  e a s i l y   i n t e r c h a n g e a b l e   ink  j e t   p r i n t i n g   head,  a s  

for  any  d i s p o s a b l e   c a r t r i d g e ,   without   the  need  for  connec t ion   by 

means  of  f l e x i b l e   c o n d u i t s ,   pumps  or  t a n k s .  

It  is  a l so   p o s s i b l e   to  produce  co lou red   p r i n t i n g ,   by 

using  heads  with  inks  of  d i f f e r e n t   co lours ,   with  the  head  f o r  

p roduc ing   the  d e s i r e d   colour   being  mounted  in  turn  on  t h e  

c a r r i a g e .  

In  a cco rdance   with  an  a l t e r n a t i v e   embodiment  of  t h e  

i n v e n t i o n ,   the  p r i n t i n g   head  112  (see  Fig.   6)  may  be  designed  f o r  

t w o - c o l o u r   p r i n t i n g ,   for  example  red  and  b lack,   as  is  usual  i n  

the  case  of  c a l c u l a t i n g   machines  and  a c c o u n t i n g   machines.   I n  

such  a  case,   the  head  112  comprises  a  double   c o n t a i n e r   114,  a 

p o r t i o n   115  of  which  is  f i l l e d   with  red  ink  and  ano the r   p o r t i o n  
l16  is  f i l l e d   with  black  ink.  The  two  p o r t i o n s   115  and  116  a r e  

s e p a r a t e d   by  a  p a r t i t i o n   100.  The  c o n t a i n e r   compr i ses   a  p l a t e  

117  with  two  nozz l e s   118  and  two  c o u n t e r - e l e c t r o d e s   122.  

Assoc i a t ed   with  each  of  the  two  p o r t i o n s   115  and  116  is  a  

c o r r e s p o n d i n g   tube  148  which  forms  a  c o r r e s p o n d i n g   c a p i l l a r y  

passage  150  and  151  and  in  which  a  c o r r e s p o n d i n g   e l e c t r o d e   119 

is  housed.   Such  a  two-co lour   head  112  is   p rovided   with  a 

c a r r i a g e   (not  shown)  which  is  moved  t r a n s v e r s e l y ,   in  dependence  

on  the  colour   r e q u i r e d   for  the  p r i n t i n g   o p e r a t i o n ,   by  a  d i s t a n c e  

equal  to  the  d i s t a n c e   between  the  two  n o z z l e s   118,  so  that   t h e  

d e s i r e d   nozzle   118  is  s e l e c t i v e l y   moved  to  the  p r i n t i n g   l o c a t i o n .  

It  wi l l   be  a p p r e c i a t e d   that   v a r i o u s   m o d i f i c a t i o n s   and 

improvements  may  be  made  in  the  a b o v e - d e s c r i b e d   head  and  p r i n t e r ,  

wi thout   d e p a r t i n g   from  the  scope  of  the  i n v e n t i o n .   For  example ,  

the  two  nozz les   118  of  the  head  112  may  be  d i sposed   in  two  p l a n e s  

and  may  be  s e l e c t e d   by  a  v e r t i c a l   movement,  or  they  may  be 

convergen t   and  s e l e c t e d   by  a  ro ta ry   movement .  



1.  An  ink  j e t   p r i n t i n g   head  for  p r i n t i n g   with  l i q u i d ,  

e l e c t r i c a l l y   c o n d u c t i v e   i n k , c o m p r i s i n g   an  e l e c t r i c a l l y  

i n s u l a t i n g   c o n t a i n e r   (12)  for  the  ink,  having  a  nozz le   (18)  f o r  

the  s e l e c t i v e   d i s c h a r g e   of  p a r t i c l e s   of  ink  in  a  p r e d e t e r m i n e d  

d i r e c t i o n ,   an  e l e c t r o d e   (19)  in  contac t   with  the  ink  and  a 

c o u n t e r - e l e c t r o d e   (22)  a d j a c e n t   to  the  nozz le ,   the  d i s cha rge   o f  

ink  being  caused  by  an  e l e c t r i c a l   vo l tage   pulse   between  t h e  

c o u n t e r - e l e c t r o d e   and  the  e l e c t r o d e ,   c h a r a c t e r i s e d   in  tha t   t h e  

c o n t a i n e r   (14)  is  s u b s t a n t i a l l y   closed  and  compr i ses   means 

(50,51)  for  p e r m i t t i n g   the  format ion   of  a  meniscus  (23)  of  i n k  

in  the  nozz le   (18)  u n t i l   the  ink  in  the  c o n t a i n e r   is  e x h a u s t e d .  

2.  A  head  a c c o r d i n g   to  claim  1,  c h a r a c t e r i s e d   in  that   t h e  

means  p e r m i t t i n g   the  f o rma t ion   of  a  meniscus  (23)  comprise  a t  

l e a s t   one  c a p i l l a r y   passage  ( 5 0 )  d i s p o s e d   in  a  p lane   p e r p e n d i c u l a r  

to  the  sa id   d i r e c t i o n   between  the  nozzle  (18)  and  the  end  of  t h e  

c o n t a i n e r   ( 1 4 ) .  

3.  A  head  a c c o r d i n g   to  claim  2,  c h a r a c t e r i s e d   in  tha t   t h e  

c o n t a i n e r   (14)  is  c losed   by  an  i n s u l a t i n g   p l a t e   (17)  in  which 

the  nozz le   (18)  is  formed,  the  t h i ckness   of  the  p l a t e   being  from 

5  to  20  t imes  the  d i ame te r   of  the  nozzle,   and  in  t h a t   t h e  

c a p i l l a r y   passage  (50)  compr ises   a  cav i ty   formed  between  t h e  

p l a t e   and  a  s u r f a c e   (49)  w i th in   the  c o n t a i n e r   (14)  and  p a r a l l e l  

to  the  p l a t e ,   at  a  spac ing   of  the  same  order  of  magni tude  as  t h e  

t h i c k n e s s   of  sa id   p l a t e .  

4.  A  head  a c c o r d i n g   to  claim  3,  wherein  the  c o u n t e r - e l e c t r o d e  

(22)  is  produced  on  the  o u t s i d e   sur face   of  the  p l a t e   (17)  by  a 

t h i ck   f i lm  p r o c e s s ,   c h a r a c t e r i s e d   in  that   the  c o u n t e r - e l e c t r o d e  

is  formed  by  a  t h i c k   fi lm  l aye r   (13)  of  conduc t ing   m a t e r i a l   forming 

a  r ing ,   the  i n s i d e   d i a m e t e r  o f   which  is  s u b s t a n t i a l l y   equal  t o  

t ha t   of  the  nozz le   (18),   the  f i r s t   layer   being  covered  by  a  l a y e r  

(66)  of  w e a r - r e s i s t a n t   m a t e r i a l .  



5.  A  head  a c c o r d i n g   to  claim  3  or  4,  c h a r a c t e r i s e d   in  t h a t  

the  e l e c t r o d e   (19)  connec ts   the  ou t s ide   of  the  c o n t a i n e r   (14)  t o  

the  c a v i t y   ( 5 0 ) .  

6.  A  head  a c c o r d i n g   to  claim  5,  c h a r a c t e r i s e d   in  tha t   t h e  

c o n t a i n e r   (14)  is  oblong  in  a  d i r e c t i o n   p a r a l l e l   to  the  n o z z l e  

(18),   the  e l e c t r o d e   (19)  compr is ing   a  po r t i on   (40)  o u t s i d e   t h e  

c o n t a i n e r   on  the  o u t s i d e   wall  t h e r e o f ,   which  is  o p p o s i t e   to  t h e  

n o z z l e .  

7.  A  head  a c c o r d i n g   to  claim  6,  c h a r a c t e r i s e d   in  t h a t  

d i sposed   w i t h i n   the  c o n t a i n e r   (14)  is  a  tube  (48)  which  i s  

s u b s t a n t i a l l y   p a r a l l e l   to  the  said  d i r e c t i o n   and  which  is  open 
at  i t s   two  ends  for  pass ing   or  suppor t ing   the  e l e c t r o d e   ( 1 9 ) .  

8.  A  head  a cco rd ing   to  claim  7,  c h a r a c t e r i s e d   in  tha t   t h e  

e l e c t r o d e   (19)  comprises   a  r ig id   rod  (56)  between  the  s a i d  

p o r t i o n   (40)  o u t s i d e   the  c o n t a i n e r   and  the  c a v i t y   ( 5 0 ) .  

9.  A  head  a c c o r d i n g   to  claim  8,  c h a r a c t e r i s e d   in  tha t   t h e  

e l e c t r o d e   (19)  comprises   a  compression  coi l   s p r i ng   (59)  between 

the  sa id   p o r t i o n   (40)  ou t s ide   the  c o n t a i n e r   and  the  c a v i t y   (50) 

10.  A  head  a cco rd ing   to  any  of  claims  7  to  9,  c h a r a c t e r i s e d  

in  t h a t   the  tube  (48)  is  connected  to  the  upper  pa r t   (47A)  of  t h e  

c o n t a i n e r   (14)  by  a  body  por t ion   (47)  compr is ing   the  s a i d  

i n t e r n a l   s u r f a c e   ( 4 9 ) .  

11.  A  head  accord ing   to  any  of  claims  7  to  10,  c h a r a c t e r i s e d  

in  t ha t   a  spongy  ma te r i a l   (54)  is  disposed  between  the  tube  (48) 

and  the  bottom  of  the  c o n t a i n e r   (14)  for  p roduc ing   a  g r a d u a l  

approach  to  the  c o n d i t i o n   of  exhaus t ion   of  the  ink  in  the  c o n t a i n e r .  

12.  A  head  accord ing   to  any  of  the  p reced ing   c l a i m s ,  

c h a r a c t e r i s e d   in  that   the  means  p e r m i t t i n g   the  f o r m a t i o n   of  a 

meniscus   (23)  inc lude   a  vent  hole  (69)  in  the  top  wall   (47A) 

o f  t h e  c o n t a i n e r   (14),  thereby  always  to  mainta in   a t m o s p h e r i c  

p r e s s u r e   w i t h i n   the  c o n t a i n e r .  



13.  A  head  a c c o r d i n g   to  claim  12,  c h a r a c t e r i s e d   in  that   t h e  

vent  hole  (69)  is  a  c a p i l l a r y   hole  and  forms  a  communica t ion  

between  the  i n t e r i o r   of  the  c o n t a i n e r   (14)  and  a  chamber  (71) 

which  is  w i thou t   ink  and  which  in  turn  is  provided  with  a  h o l e  

(72)  communica t ing   with  the  e x t e r i o r ,   whereby  any  p a r t i c l e s   o f  

ink  which  escape   from  the  c o n t a i n e r   as  a  r e a c t i o n   to  the  d i s c h a r g e  

of  the  p r i n t i n g   j e t   are  t rapped  in  the  c h a m b e r .  

14.  A  head  a c c o r d i n g   to  any  of  the  p r e c e d i n g   c l a i m s  

c h a r a c t e r i s e d   in  t h a t   the  c o n t a i n e r   (114)  compr ises  two  c a v i t i e s  

(115,  116)  which  are  s e p a r a t e d   by  a  p a r t i t i o n   (100)  and  which 

may  c o n t a i n   two  inks  of  d i f f e r e n t   c o l o u r s ,   each  c a v i t y   b e i n g  

a s s o c i a t e d   with  a  c o r r e s p o n d i n g   nozzle   (118),   a  c o r r e s p o n d i n g  

e l e c t r o d e   ( l19)  and  a  c o r r e s p o n d i n g   c o u n t e r - e l e c t r o d e   ( 1 2 2 ) .  

15.  A  head  a c c o r d i n g   to  claim  14,  c h a r a c t e r i s e d   in  tha t   s a i d  

two  c a v i t i e s   (115,  116)  are  symmetr ica l   with  r e s p e c t   to  t h e  

p a r t i t i o n   (100) ,   the  two  nozzles   (118)  being  p a r a l l e l   and  a l i g n e d  

in  a  h o r i z o n t a l   p l a n e .  

16.  A  s e r i a l   p r i n t e r   of  s e l e c t i v e   ink  j e t   type,   compr is ing   a  

c a r r i e r   (13)  for  a  head  accord ing   to  any  of  the  p r eced ing   c l a i m s ,  

c h a r a c t e r i s e d   by  mounting  means  (42,  43;  38,  45,  46)  f o r  

p e r m i t t i n g   the  head  (12)  to  be  removably  mounted  on  the  c a r r i e r  

(13)  in  such  a  way  as  to  connect  a  c o n t r o l   c i r c u i t   to  the  e l e c t r o d e  

(19)  and  the  c o u n t e r - e l e c t r o d e   ( 2 2 ) .  

17.  A  p r i n t e r   a c c o r d i n g   to  claim  16,  c h a r a c t e r i s e d   in  t h a t  

the  mounting  means  comprise  r e s i l i e n t   arms  (35)  c o - o p e r a b l e   w i t h  

c o r r e s p o n d i n g   sea t   means  of  the  c o n t a i n e r   (14)  for  s p r i n g - l o c k i n g  

the  head  (12)  on  the  c a r r i e r   ( 1 3 ) .  

18.  A  p r i n t e r  a c c o r d i n g   to  claim  17,  c h a r a c t e r i s e d   in  t h a t  

the  c a r r i e r   (13)  is  provided  with  a  r i g i d   p l a t e   (42,  43)  and  a  

s p r i n g   (45)  which  are  both  of  conduc t ing   m a t e r i a l s   for  c o n n e c t i n g  

the  e l e c t r o d e   (19)  and  c o u n t e r - e l e c t r o d e   (22)  to  the  c a r r i e r .  



19.  A  p r i n t e r   accord ing   to  claim  18,  c h a r a c t e r i s e d   in  t h a t  

the  c a r r i e r   compr i ses   a  c a r r i age   (13)  of  i n s u l a t i n g   m a t e r i a l ,  

which  is  movable  t r a n s v e r s e l y   with  r e s p e c t   to the  p r i n t   c a r r i e r  

(10)  on  e l e c t r i c a l l y   conduct ing   pulses   (28,  31),  the  c o n t r o l  

c i r c u i t   (21)  being  connected  to  the  gu ides ,   the  c a r r i a g e  

c o m p r i s i n g   c o n t a c t s   (33,  44)  which  bear  s l i d a b l y   on  the  g u i d e s  

and  which  are  e l e c t r i c a l l y   connected  to  the  r i g i d   p l a t e   (42 ,43)  

and  the  s p r i n g   ( 4 5 ) .  

20.  A  p r i n t e r   acco rd ing   to  claim  18  or  19,  for  a  head  

a c c o r d i n g   to  claim  7,  c h a r a c t e r i s e d   in  t ha t   the  vent  hole  (72) 

of  the  chamber  (71)  is  provided  in  a  r e d u c e d - t h i c k n e s s   r e g i o n  

(73)  of  the  wall  of  the  chamber,  when  the  head  (12)  is  mounted  on 

the  c a r r i e r   ( 1 3 ) .  

21.  A  p r i n t e r   accord ing   to  any  of  c la ims  16  to  20,  for  a  head 

a c c o r d i n g   to  claim  15,  c h a r a c t e r i s e d   in  t ha t   the  head  (112)  i s  

d i s p l a c e a b l e   in  dependence  on  the  colour   r e q u i r e d   for  t h e  

p r i n t i n g   o p e r a t i o n ,   for  moving  the  r e q u i r e d   nozzle   (118)  from  t ime  

to  time  to  the  p r i n t i n g   l o c a t i o n .  

22.  A  p r i n t e r   accord ing   to  claim  21,  c h a r a c t e r i s e d   in  t h a t  

the  head  (112)  is  d i s p l a c e d   h o r i z o n t a l l y   in  dependence  on  t h e  

c o l o u r ,   the  c a r r i a g e   (13)  moving  t r a n s v e r s e l y   by  a  d i s t a n c e   equa l  

to  the  d i s t a n c e   between  the  two  nozz les   ( 1 1 8 ) .  
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